Studies of tropical plant population structure and gene flow are needed to estimate genetic repercussions of tropical deforestation. Twelve microsatellite loci were isolated for Corythophora alta (Lecythidaceae), a canopy tree at the Biological Dynamics of Forest Fragments Project, near Manaus, Brazil. These microsatellites will be used to estimate population structure and infer seed paternity. Loci were isolated with a subtractive hybridization method. Loci averaged 10.7 alleles per locus with high levels of heterozygosity. Four loci had significant deficits and one locus had a significant excess of heterozygotes compared to HardyWeinberg expectations. Many loci had high average probabilities of paternity exclusion.
Studies of tropical plant population structure and gene flow have become an important paradigm in efforts to understand basic population processes in tropical forests and to estimate future repercussions of tropical deforestation (e.g. Nason & Hamrick 1997; Aldrich & Hamrick 1998; Dick 2001) . The primers described here were designed to detect population variation in Corythophora alta , a bee-pollinated canopy tree in the Brazil nut family (Lecythidaceae) that flowers and fruits annually. Corythophora alta are frequent in the experimental forest fragments and areas of continuous forest located at the Biological Dynamics of Forest Fragments Project (BDFFP), near Manaus, Brazil (Gascon and Bierregaard 2001) . These microsatellite markers were isolated with two goals. First, the loci will be used to estimate population structure among trees in several forest fragments and in continuous forest areas. Second, these loci will be used to infer the paternity of seeds and thus estimate the distribution of pollen dispersal distance as well as the proportion of seed paternity as a result of trees within 1-or 10-hectare forest sampling areas.
The loci described here were isolated following the subtractive hybridization method of Hamilton et al . (1999) ; see detailed protocol at http://www.georgetown.edu/ faculty/hamiltm1. Genomic DNA was obtained from frozen leaf tissue ground in liquid nitrogen and extracted with a DNeasy plant kit (QiaGen, Valencia, CA) following the manufacturer's instructions. Genomic DNA was digested with Hae IIII, Alu I and Rsa I (all from New England Biolabs, Cambridge, MA) to obtain a majority of DNA in the 200-1200 base pair size range. After treating digests with mung bean nuclease to create blunt ends and ligation of the SNX linker, streptavidin-bead subtractive hybridization used 30-mer biotinylated oligonucleotides with GT, CT, CAC, CAT, GGA, CCG, ACG, CAA, CTC, CAG, AGG, AAT and GGAT repeat motifs. Products of the subtractive hybridizations were amplified by polymerase chain reaction (PCR), dot blotted onto a nylon membrane and hybridized to these same oligonucleotides. Products with strong hybridization signals (CT, GA, CTC, CAC, GAA, CCG) were ligated into vector and transformed into competent cells. Hybridization-positive colonies were picked and the insert was PCR amplified with T7 and T3 primers. PCR products were purified with QiaQuick spin columns (QiaGen, Valencia, CA), sequenced with both T7 and T3 primers in reactions containing 4.6 µ L water, 2 µ L template, 2.4 µ L primer (1 µ m ) and 6 µ L dRhodamine terminator reaction ready mix (Applied Biosystems, Foster City, CA) and electrophoresed on a model 377 sequencer (Applied Biosystems, Foster City, CA). The resulting sequences were aligned into contigs and edited using sequencher 3.1.1 (GeneCodes, Ann Arbor, MI). Potential primers were identified manually and tested with amplify 1.2 (Engels 1993 ).
Primers were synthesized (Operon Technologies, Alameda, CA) and after some experimentation with PCR constituents and cycling parameters, all primer pairs amplified a single band in the expected size range. Clone sequencing templates diluted to 10 000 : 1 were used as positive controls to verify the PCR product molecular weight. PCR reactions contained 1 µ L of DNA template (DNA concentration was (Table 1 ).
Loci were initially tested for polymorphism by running PCR products from 10 to 12 individuals on Spreadex EL 400 precast gels (Elchrom Scientific, Jamaica Estates, NY) or 4% NuSieve 3 : 1 precast gels (BioWhittaker, Rockland, ME). For those loci that showed multiple alleles, high-performance liquid chromatography purified primers sets were ordered with a forward primer label of 6-FAM, HEX (Operon Technologies, Alameda, CA), or NED (Applied Biosystems, Foster City, CA). To score genotypes, PCR products were electrophoresed along with GeneScan ROX 400 molecular marker on a 377 or 3100 sequencer and sized using genescan 3.1 or 3.7, respectively (all from Applied Biosystems, Foster City, CA). Genotype data for each locus were collected from individuals in the 1202 population at the BDFFP, a 10-hectare forest fragment containing 63 known C. alta individuals with diameter at breast height ≥ 10 cm. cervus 2.0 (Marshall et al . 1998 ) was used to summarize the allele and genotype data (Table 2 ). These loci were highly polymorphic with between seven and 18 alleles, an average of 10.7 alleles per locus and high levels of heterozygosity. genepop web version 3.1c (http://wbiomed.curtin.edu.au/genepop; Raymond & Rousset 1995) was used to test individual loci for deviation from Hardy-Weinberg expected heterozygote frequency. The probability test was employed (option 1, suboption 3, equivalent to a two-tailed hypothesis test) using default values for the Markov chain parameters. Five loci did not fit Hardy-Weinberg expectations and four of these loci showed significant deficits of heterozygous genotypes consistent with null alleles. Many of the loci also had high average probabilities of paternity exclusion, which should provide powerful markers for paternity exclusion when seed genotype data from several loci are combined. For example, the combined average probability of paternity exclusion for five loci (CCG25-3#11, CCG25-6#7, CT50-2#3, CT50 -2#4 and GGA50 -2#7) is 0.99673 based on allele frequencies in the 1202 population. These loci will be of great utility for estimating population structure and conducting paternity analyses in the BDFFP populations of C. alta .
